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(57) Abstract: 

PURPOSE: A method for manufacturing a capacitor 
is provided to guarantee a sufficient capacitance by 
using an alumina thin film as a dielectric layer 
wherein the alumina thin film has a high permittivity 
and a perovskite structure. 

CONSTITUTION: A storage electrode(1 7) connected 
to a reserved portion of a semiconductor substrate 
(11) is formed. A surface nitrification is performed 
regarding the storage electrode to form a surface 
nitride layer(19). An alumina thin film(21) as a 

dielectric layer is formed on the surface nitride layer by two-step evaporation processes. A plate electrode 
(23) is formed on the dielectric layer. 
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371 oi a ai ohdiei £M3s-i 

(?2) grew 01712 

AlgsgAI *lSi 270-22 

(74) CHEI2! HttHS. 0IS3. 



(54) ggg ^ggj ^aAia ggggj 



a B a ^s u^x-il ^^2J 2HHHAIE1 SSgfgM TaSS^ S^fOl »£H 7IE^0il 

Ds, 3. ^CHI 2713 $4** Ifl|SM^5?hO|M(perovskite)72M ?f= 

bwdilkai.jdi ^ii^£i ssmn *^5§hs gaioiMs^g ^sai ±xw n 

D. 

E IS e^H^lsOil M BEH ±W2| 2HHHAIE1 ««SHg UEKS EK3E. 

E 2r B ^"S^ SAIOKHI CCFM BJEfl £»2| 2HIHAIE1 ^g^i UBH! BHE. 



11,31 
15,35 
19,39 
23,43 



&EMI3I5 13,33 : 

17,37 : 73&2^ 
21 : 8WDIU HfSf 

MaiOIMS^ 25,45 : §^3^ 



at mat azn 

^m. of — i 7 7 

S BJEfll ^AF2J ?HfiH AIE1 SSSgOII S*r ^Sl B»S.V&!»S[ °2 

asm HI«KH £S 83§g 7rAID1 l^M^? r O|E(perovskite)^^(A ,+ B w O,)l SKI SOI 2713, 71 

b^em jaastraoi a H7i7i- s^goiic&ei- asa^si ss^chi biai^r^ sssife e^ui 

01 a « XI 12 SID. 

«L B^I^OI t\L\2\ S± M^HXI^EiSr ?H HH AI E1 S ^?2£l^ DH ±»= SMAI 3§ *fX|u r 
- ?H IHAIEI^j SSSifg HTiloF^AI, POI^ 201 CIS Hg^tHHI gfi^ fiOjOj SD. 



HEHAi, (co x Cf x A) / T (& e 0 ~ e f ^ S£i^Sj 891, A~ ?H IH A| Ei 2J 3^ 3 

Bill SS° V 2J SAIEI^ 3W EH AI Ei §S©lf C 1 S^AI^PI ?luKS, 1 
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mm 8s»b*©s aus^u. ssa^g ««m?iu- ±= Tags ^21 £3^1 £?tM?\= §2j 

»gs AlgmSCK 

£ IS SEOaOil COM S>£» £»2| ?H 1 Al E1 SS»gt 5EAI^ BSSSAI, TaA m*iM 83x11^ 
£^ AHI*> 21 EAItl 20ID. 

37E{, »£«3I5<31) £>^0fl 5M^S#(33)1 SfitKIK 01 [IB, #71 S^§SS(33)S E IQfl EAIEIXI 
= S^Ai 3 ±WSE|gaej, TtiOi^^, 7AOIE2R bllME^S HI.ID .Qfl^.XI .(BPS6 

: Boro Phospho Silicate Glass, OlSKHlAi BPS6 & »)Stt BOI SS82I- = SSBgS SSt^D. 

3 CHOL ?»iah&3(EAI°tg|)l Olgtl *!^§g££ £71 »EH?I32| OJISS * g£t £»■ 
d-S^g in^AI?!^ =S!§(35)s 

3EIIL £71 5 E -^(35)1 #51-01 fe v 7l BWEH3I52I WlgS ^MWI g^EI^ »§S^(37)S *!«*JCh 
3EIH, SaiXa^M #5^(39)/I!&5|(41)2| 5|§7ig oggofs 
3 QgOil, £71 833951- fe^Oil £¥3^(45)2! MBU0IM2RS tt!S«Ch 
3EII2, £71 ?HfiH AlEi £^0fl #Z[g9^(45)M ~^ggl £A|£JO. 

£71 SSHSje! Aht^(39)Hf lt^(41)2| 223*1*! «Ka ^XHHI ^^l^fOl 

slECHI^ Ta 2 0s ^1 8a»|Sf£3 MmttB SiCK £71 TaA BAlEI^H|7f LPCVD 

HE-ILK £71 TabOs tt^S gohgy £}*j-gffftill 2J7I UH°(HI Ta S>| 0 2J 52dl aIOICHI 7I2JSJ- 

« Ta SWf LH CHI 4= WM SL>it SQ. 

3E|H. ^ «SA| TaA ^5|2) 3^13 Ta(0C r Hs)«?l 871^21- 0, N,0 7K^2j Wgog oi^ Ai 
■£BS! EteSXHU- &±H4» S 101 SStHLK 

g^, ToA^(41) LH CHI M£1S ^JHSfe e-fcS». 012, EHC|^(radical )S SIS KM ?H EHAIE12J * 

gsn7h S7»pi tin, 8s««oi basis snsfi lhs*kz2 sjch a^£ t^o* h^b Af«*e m 

niAIHB ^g^^QI g SBSmi 2JCK 

£7l£j- UKUfOI gBH7ia(HI OHE BffiH 2HSHAIE1 ttSSBS, S 82 ^^Ol L^^l 

tin ^ chi H2^5^' ±xm\ ^gtm ch^h ntni com ^^ej ss^tpi-oiBis ^xngoi 
aa. 

^ =))\\m 30 A 016^ 4 a^Dl 3S°]o^OI HS^thCHI §^ ^> El 

0] ai-Ex-ll ^^BJ HS^tFCHI I^Hl 71711^ 271^2:^ ?HIHAIE1M ^EJII 4:a>2J ?H 

EH Al Ei tiS^m ^ISufeDI SIQ. 



t^™m ^gt>y?\ b ^-s chi mm ?hehaiei s^g-gs, ^sxii^ie^ miss « 

chi eaioiM^^m ssafe ig£g ttLK 

B ^SOfl CQ-S 4=W°J 3HHHAIE1 ^^^SS, NO ONO ^2 82^ TaA 

HJ^MDz ^ 82111 ?Wiet ^/oh^S^nfSJ (HI A1 soiu^ ^f^gl \n Igth E^IM # 
oH ^Xil^ h 4 Si^l CIHSCHI ^JHIM 30A OIB^ 4= Si 01 ^3|B1 CI a S 

Seifl ^1 ^ Si^DI, ffll^H^^hOI^ ^51 71-AIDI S8g^l OI^U SiCH.^^^^ DH8 
^DILI- 8S^I^S ggsfe 201 Q. 

TsbOt 7W 2J g^gt^ UIISWI ^ LH^CHI i+iSS (oxygen vacancy)^ 

tj-irsi- iij-gEOfl [j>Eh a^2j Afoi^ °ii 4 axis*- ^ss^i xutiw 4 a^ ^01 aa. 

TilE^K Ta r Qs ttWS 6r,o^3^Hg Al-goHl CHg^EI5 TIN 2^ A^^ggOl 3H ^ 
LH CHI ^XHu^ d"^^ TliS^^ Ol^uFOl 7383 SgoFTIU 71132] 31«1 KOIEgjQ. 

ZlEiLK g WSHAiat iKJI S-^DILH AfguF3 01^2 S^-flgl oHIW 4 SICK 01I3EH ^OIUSJ 

i^ioii 2oa Die»-2j dig! it^oilh gf7ii i^m cnyg x^mo\ ^n^^ E^gtui^jcK 
□Em, mt= ^m°m E^gti-s ^2 ^101 tmm m tm ^^ h i mn^\o\ w 

^SgAI §1-^3^3 DSg4'EI5m2J 711301 21 ^O^CK 

1^, ^f¥S^2J 3t> «8S dt^2J gg§ £j*j^o^ h^j^ ^ o,^ ° [HI ^HfiH AIE12J & 

^l-Aht^ =JMM 30A OloS 4 SiCK SEt!", V^S^ 45M gSS^M ^loh 

01 N/0 752] JHnBAIHflB »Htf»5t XilTiggSK ONO ^?22J ?HMAIE1flH S^AIIg^gOl 
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MIME 



01, leJk MBtl= JHIHAIEixl^ Ulgg TciA ^ g*r2rg§ 5SHB 8!AI«(in-situ)U 

eijA|^(ex-situ)2J #£h£Df OiySSgOlU *iAI^2| UV 25 01 yg §§2> ITS lx|E|§§0| g 
figJQh 

QAIirt?r3, TaA HS2| Sr^SfgHIM 2JgtW?1 *rfiSSM ^A!ohQ = z^^E. 

LHOfl SSSfe S&S Ta £JAr# #irAI5>ia= ^E2J £+5 r §gQI gfi KQr. 

nan, us §seim MoH eigmg seskm esw^ia ^sjei meis^sj 

# ^> 2J7I U1S0II 271*! ^201 7H29 399 BWDIU MIIAIEJS 4 

^01 LI- BS§££ ?HSHA|E1g ^g$£#Uii(H1^ Ie »37r 2?lg WIS Oil ^ 

4^01 T&A Argofe ?HHHA|Ei(Hj Hl^hOl 4fH3£S WOrXMI SCh 

^ul g¥S^£S TiNe ArgSrTil £13 Tcl-Os efSfSJ g^g*!" SWSSHI UH^CHI xl&S Ta S 

WfiF E^s^iS 5! SUM irS3H2| ^£01 131^32-01 ^ h OrAI^ TaA ^°>2] ^fl|g# 
V 4 SQ. 

Oloh g^tl E3# S£orO| g ^S2) Hh&Sj^ ^AiDilOil CHoH 6f/dl ol ggSMi *KIr. 

£2u? I?g2] AIM Oil Bffifl £7W 3HIHAIE1 EAItJ S-3E0ICK 

2*], E3&1I EAIorXI^ S"2WI3 ±7aSEIS3^, TflOIMtftr^, 7il0|M2!^ E^ b|MEr30| 
H, BPS6M e^KW &TESI fe^Oil Sr^§S#(13)e SS^D. 

3 LrSlM, 5^!DI-^3(£AI3S)1 01 St* ^^^£g a^j tih^l?!*^ Wig*! M£M « 

OIWi, #71 Sr¥S^(17)£ tfEI5,-ff£s ^S^OIU SSI? 4= SILK D|7|Ai, LPCVD gbH LH 

200-600XHJ S£Q1IA1 ME^DI-M OlgUhCfl H^l- tj-^S M^I^L NHb, N_vU KrO ^I^ICHIAI 

§5hA|?1 Sgo^LK 3A|^S 750~950*c2J &eL|0^^g?|7|CHIAl 30^~cD^ 

RTN(rapid thermal nitrr idat ion)x-iEloK3 OlSSora, S^DIU ^ 

DI7IAL 4^1 SSl'aSSS, 3AI^ £g£S eE^OI-M OlgoW 2CO-600-C ^EQilAi ^2 LI OF 7t± 
£2\?mM OiyHShOI 7HEIW ^£ SD. 

HEIII, ^71 S31s^g^, ^HUOh ?t±£Z\7m\M^ RTN SSOILI- MEj-^DH 01g*> 732 SSEI 

3E|H # 4^1 3A|^ m^Um Olgtm g^R^g &aUOf- I^SSPKHIAI S31^x-1£|§F71LK NOr 
S£~ 0.^ ?\± g?I^ICHIAi «2 ^^ElthOI c Jgg BE(danging bond) CHI ?\2}$t LHXI^ 

t^S, ^71 531^E1S§^S S3^5^(19)M ^^Sfe CHICHI ^AluhH f^g§I 3 

OIUH, ^1 Ailg^gs oi A |^ eijAi^g HF ^^l(vapor)Lh HF Olg^hOI AF3^fr^m XilTIW 

^ 2iD. 

ZIEII1, 4^1 HF g™m Omtm ^S-^^l S3x-iEiefe HF S37HEj S^IHI AllguhTi 

l^ 2<M<gm t&Mm nhoh g^oiu- h^q* oig^ gy\ Aiig^g^oii ^ei 

Sl^(£AI35!)e 10 A g^oHI Ali^AI32i0l ^^^SM ^A|^ h 2iQ. 

H Cf^CHL &y\ 531'a^(19) ^(Hl 3 SWBS( surf ace chemical reaction)! OlgUrCH bl§l S 

OlUfl, fe^l ^01 LI- ^1(21)2 200-600-C 2E2J LPCVO §5 LH LH^CHIAI g7: r ^£S HIS^^EH^ ^ 
Ols^m 20A 0I°^2| ^])||^ gsftrll RTP(rapid thermal process) 3§# O|go}0| 750~95Q*C S£ 
HrO Hz ?l± g2\y\WlM 30-600^ g£ OiyUAI?! IgthAm^^^ ^^MM ^AI^IH, 3 

4^ (HI 01 t:^^^ Hlggej ^=0|LF ^1 §^T1 ^fit!" ^Wl §^ Qi, RTPM 0l§SrO1 750 
~ 950'C s^oi tt0 t£^ ^ ^o iymM 30^600 ^ gE OiygAI^ gg±^AIU^^^ 

OI^IAj, ^=01 h ^5tl S^ToPI Sit!" I^OIsg^H] Sr^g^l^ MFC (mass flow controller)^ ^ 
^ ig^lM gtB Sa^l(evaporizer) SE— S ^(evaporation tube)£^^Ei ^'g^ 
AKOCrHs). g^l 150-300X SEOilAj g^AI^ g^Q, 

t^S, ^7^j£^ ^^^r^ 4 h 7l ^OILh ^°I2 , ST^OIU- ^ e^SgOILF ^^gOflAi at 
3EIJQ, 4^1 RTP 5g CHi! S7IS(f urnace)M Olg^rOI 750-950X SE, N=0 E^ Kr 7^ g?17|(HIA| 
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10-30 g OiyHAI?1 1§£*A!B££MI t?#Ali! ^£ 2iCK 

EEth #71 8W0IU ^(2l)£J 5»A|?|j2 SSgg #6AIS S7ISS OlgSHDI 

750-950X SE, NrO 7h± g?l7IOHAI 10-60 g£ 0|y§AI?l gg&AIB2SM| SSMM *f#AIIi 

SIQ. 

3 Che OIL SEi-flsre! #71 BW(21) fe^Ofl MaOIM2^(23)# tt«*JD. OIUL #71 MMOI 

M 2^(23)^ #71 »Sa^(17)3f ITS ii5 

3ai£S#^tHI #2.^9^(25)# es«m m^^M gAiaKH SffiSl ^A^M S#tJD. 

t.N@, #71 &#diu ^t(2i)# lpcvo gj-gs aeajog s*rew> oigoKS s 

&v ^£ aa. 

0l#0ilA1 SStl bKHTOI g i^gCHI CDS ?H EH AIE1 §#&g£, OlEWi S*r»g££ * 

stm stsjsi ^#oi ?4ofi3, y\7\m t 3713 msoi s^oiu §#era, *^ 

§g££ = §7H^^1 30A OimSI 37IS 5g 7feSWI olO\ SSsOl SWDIU ^1 
§S£J£SM| ±»2| ngsjfKHI §2g!f# ^SS» K 4= a£^ &KH 3 Oil CUE 9.^x|| £ 

A1-2J ^£ S3 ?f#AIS ^ a= 22h7l- aQ. 

gqifh i. Bf£a7IB2| Qijgg « S0) | g^g^ AiSS^l SS^f- B71I; 
#71 £SS*K*IEIoH3l Xas»s« **2ofe B7\\: 

#71 #^M OIB*|gsrggHS SaHSjoj W^DIU Sg^S E>7fl; §! 

#71 ssai^ #¥wi «aoiEa^g-fe#8^ b*im swkh oi^chs 2# ^s^s $\= ^ 
gw 2. si i %m aoiAi, 

#71 I3itf5fg °JAIH ^Al^ S§£1 200- 600X2] MS MAI MEF*Dh§ OlgmOt NH,, N70. 
c£^ n,0 g£|7|0ilA| £3 SEISMS S#Sh= ^S£S ofe BJSfl ±Af£J 3HHAIE1 §#g-B. 

3. Xil 1 *M SiCHAI, 

^71 131^ °IAI^ ^Al^ ^§£^ 750-950X2J Nfi, MVO- KrO ^?I7|(HIA1 RTP 

™?\^m D\mtm 30^-30 g ss^iei^i-oi ^^th^ fg£g ^£^1 ?h 

4. SI 1 *KHI ?HO\Ms 

ssgthsi- tf£ gg cHd Aiig^ge ^Aimn m^g^m s^^^^ ^Aim^ 21m ^g^^ m 

~ ffSx-il rtA^ ?H EH AIE1 ^^^g. 
«W 5. M 4 «|M S101A1, 

^71 AUSSSS^OII NK4OH KrSdS^M OlSo^ ^ElSga^s 10A DIEI^S I^oHI A| Zj-Xj 3 

SOI f^ggf ^A|u^ i9£^ ^Eai 4rAF2J ?HIHA|E1 ^5^. 

^1 Ailg^g^ £!A|^ ^A|^^ HF g7|U HF getjl Olg^hOj ^A|§fe ^S^^ t[~ BJ-£ 
Xfl ^Ah£J ?HlA|Ei S^^g. 

g^?S 7. si 1 %m sichai, 

^71 ^DIU ^Hfs g»sio^ H|g§^EH£J ^DIh^M RTP^ CHy§A|?t 1S&A1BH 

SMI ^A|?I3, 3 £>^(HI OI^HS blSl'BJ ^DIU ^^ti" DS, RTP^ Ol^g 

ai?i igtui^i^ oie^i §^rs§^s 2e ^n^s ^e^i ?h hh ai ei sss-s. 
g^?s 8. n v wi aw/I, 

g^DIU 200~600*c s£o| lpcvd gbH LH^OilAj 20A Dl^£] ^H|g Ss^fe 

2S ^9£S SFS S.^-il ^Ah£j M A| Ei S^^ v g. 

S^tJ 9. TcU 7 *KHI SICHA1, 

&7\ RTP 750-950X £E£J hbO Kr 7^ g£PI(HIA| 30-600 2. §E OiyUAl^ &^D|U 

*i*im 1 § tFAl 9\ £ ^9^S ohsai ^AF2J ?HSHAIE1 SS^S. 

ilW 10. li\ 7«M SOIAI, 

^71 RTP gg CHd a7IS(furnace)l OlguhOI 750-950X MO Nr ?\± g£\7\WM 10-30 

S g£ Oiy^jAI?!- ^9^S Sfe ±X\a\ ?H EH AI El Sg&B. 
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m^t* 11. M 7%m SJCHAi, 





^^^^^^^ ^^^V>^ ^S SSg^ 
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